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2. The election | X| was 
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FOR FURTHER ACTION Sec Notification of TV»ncmirrnt of International 
Preliminary Examination Report (?Arm 
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International Tiling datt {ddy/m<jnih(yearj" 
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Priority date (duy/fnanth/year) 
fil JULY 1 999 


intern arfotiii Patent aaa«rieatto& (IPC) nr national clawtftettion and IPC 
Please See Supplemental Sheet. 


Applicant ~ -. — •. 

LOCTITC CORPORATION 







1. This International preliminary KtamicAfcaoo report ha* been prepared bj Oils internally ual Prelim Laary 
BUfljilalpg Authority and k tranfiraitted Jo the applicant abiding to Article 36, 

3. Thi» BJEPOKT conafcte of a total ol ^TTsbeets. 

rZJ-^¥B£report id also auuunipanied by ANNEXES, ie., shfleta of the dscrlption, claims and** dr*wing» whiob have 
— 1 been amended and are the basis for mis report and/Or oheefo oonfatoing rectif ications made before this Authority, 
(gee Kale 70.16 and Section 007 aUb© Adininfetrifcto Instructions under the PCI). 

These aanesfli eonskt of a tota Lol /_ fitete. 



3. Tbi* repnrt contains Indications relating to the following items: 



I 




Basis of the report 




n 


□ 


Priority 




ra 


□ 


Non- establishment of report with regard to nudity, inventive step or 


industrial applicability 


IV 


□ 


t&ck of unity or tnventtuo 




V 


CD 


Reasoned abtement wider Article 35(2) with regard to novelty, Inventive t 
ri rations and explanations supporting such statement 


>tep or industrial applicability; 




□ 


Certain documents cited 




vn 


□ 


Ostein dafedj to the intaBBtional applla tiua 




vrn 


□ 


Certain ohsora&rai on the international application 





Date of aubmieaioe of tn« demand 
16 NOVEMBER *ooo 


Date of completion of (his report 
SO AUOU3T #ooi 


Name and mailing address of the IPEA/U3 
Has JOT 

Facsimile No. (70i) eos-weo 


An tt^wd /ffieer /O * 

PrmS^ty 

Telephone Ho. 7O3-3O0-«fl51 



Form PCr/IPEA/*oe (c<rrer abeet) (July i«»ofl)% 



INTERNATIONAL PRELIMINARY EXAMINATION REPUKT 



toentfrjnrttl application No. 
PCT/US0CV2007o 



I. Basis of the report 



1. Wim regard to the elements of the jgenaacBal abdication:' 
Q tho international application as originally filed 
fp^j the description: 
pagee 



(Scc Agached) 



_ , m originally ft led 
, filed with the demand 



pages . 



, filed with Uic Ictux of 



[x] the claims: 

pa^es (See Attached) 

pages 

pages 



, . as originally filed 

r , as amended (together with any statement) under ArtioU 19 
_____ , , filed with the demand 



^-.j-Alad with the letter of 



fx] the drawings: 

pages (See Attached ) 

pages 

pages „ 



, as originally filed 
, filed with the demand 



[ lc| the sequence listing part of the description: 
pagej (S ec Attached ) 

pages 

pages , 



filed with the letter of. 



, as originally filed 

, filed with the demand 



, filed with die letter of t 



2, Whh regard to the language, all the elements marked above were available or furnished \u this Authority in the language in which 
the yrtcraationci application was filed, unless otherwise indicated undor this item. 

These elements were available or furnished to this Authority in the following language whiuh is; 

Q the language of a translation furnished for tho purposes of international search (under Rule 23.1(h)). 
Q the language of publication of the international application (under Rule 48.3(b)). 

| [ the language of the translation ruraialicd for tho purposes of international preliminary exajniaatian (under Rules SS.l and/ 
or 55.3). 

3. With regaid to any nucleotide And/or amino acid sequence disclosed in the international application, the international 
preliminary examination was carried out on the boaie of the sequence listing: 

d contained in the international application in printed form. 

Q iUed together with the international application in computer readable form. 

Q furnished subsequently to this Authority in written form 

f*| furnished subsequently to this Authority in computer reacUble form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
intentional application as filed h*.« been tumtshed. 

□ The statement that the information recorded in computer readable form is identical to the uriten sequence listing has 
been finished 

4 S * nc w 1 ^^ 01113 resulted in the cancellation of: 

Q the description, paftc s _ NQN B 

S the claims, Nos. NONE 

(3 the drawings, shects/fig NONt 



5. Q This import has been drawn as if (some of) tho amendments had not been made, since they have been considered to go 

beyond the disclosure as filod> oa indicated in the Supplement Box (Rule 70.2(c)). ia 
• Replacement sheas \4ich have been furnished to the receivng Office in response to an invitation under A/tick 14 ore ref 'erred to 

in ink upon as 'originally filed* and are not annexed 10 thu report since they dn not contain amendment* (Rules P0J6 

and 70. W. 

**aay replacement sheer orintmnin^ such amendments must be referred jo uMrr he^ I and annexed to this report. 
Form PCT/IPBA/40Q (fax I) (July 1*93) t 



INTERNAtlONAli PBEUMD9ABT EXAMINATION BKPOKr 



International application Ho. 
PCT/USoo/tfoo7« 



V. Reasoned statement under Article 35(2) with regard to aovdry, inventive step ox industrial applicability, 
citations and explanaiiuns supporting such statement ^ 



1. statement 

Novelty (N) 



Claims 1-20 



Claim* NONE 



Inventive 8tep (IS) 



Industrial Applicability (IA) 



Claims t-flo 



Claiius NONE 



Chums 

Claims NONE 



YES 
NO 

YES 
NO 



YES 
NO 



2. citations and explanations (Bnlo 70.7) 

fltims 1-fiO meet the sriieria set out is PPT Article 5J(8K*i btvaase the rcf«r«K«8 Ho not teach or suggest the iuatwit 
o^lijfed glycerol compositions iBd because cht uuunt competition is useful 18 an anaerobic *c*Jam, 



. NFAV CITATIONS • 



NONE 



PvMn PCT/IPEA/400 (Box V) (July Ms)* 



UTTERNATIONAL r^UMINAltY EXAMINATION 




International application No. 
PCTVUSno/20076 



Supplemental Box 

(To ha n&ed wtoen the &p&ee in agy of the preceding boxes is pot aufficiept) 



Oonttjjii&tioa or Boies I • VJH 



Sheet 10 



CLASSIFICATION: 

The InieraaUosal Paici* CUwifioation (IPC) and/or the National chwifiwoioa axe as listed below: 
JFC(7): C09J </02, 133/06; C0SK 5/053; COtt, 33/06; C0&F 4/W, 220/20 and US CL. 523/176: *U/386; 526/227, 
230, 236. 320, 321 



1. BASIS OP REPORT: 

T&is repun been dnvn on the basis of tie description, 

page(«) 1-25. as oftainalfr fite*. — - 

page(s) NONE, fil«d with the demand. 

and additional axB£Driflifciits: 

NONE 

This repvn iuj boon drawn on the basis of the claims, 

page/*) 29-33. as originally filed. 

page(s) NONE, as omtnded under AnicJc 19, 

page(s) NONE. Hied Wife the dematri. 

and jtUditioaal aaaiadments: 

Page* 26-27 filed wild the tour of 14 August 2001 . 

Pages 23, filed with the letter of 12 October 2001, 

This report has bees drawn cm the basis of ifie drawing, 

page(s) NONE, as originally filed. 

page(8) NONE, filed with the demand. 

and additional amendments; 

NONE 

This report has bwa drawn on the hasis of the sequent* listing pan of the description: 

page($) NONE, as aruonally filed. 

pagw(>) NONE, filed with the demand, 

and additional amendments: 

NONE 



Form PCT/IPEA/409 (Supplement J Box) (July io«8)* 



iPEwsii/Hjfiam 



Replacement Pages 
International Appln. No PCT/US00/20076 



WHAT IS CLAIMED : 

1 . A free-radical curable composition which is washable and seif-emuUifiable upon 

mixing with water comprising: 

(a) a curable glycerol composition having the formula: 



wherein R l is a substituted or unsubstituted d to Cs alkyl or combinations thereof; R 3 
and R 3 arc independently selected from the group consisting of hydroxy), (meth)acrylate and 
combinations thereof, q. s and t are independently from about 0 to about 35; provided that at 
least one of said R 5 is said (meth)acrylate; at least one q, s or t, is not zero and that at least one of 
said R l is unsubstitutcd ethyl or unsubstituted propyl; and 

(b) a free radical Initiator to initiate cure of said composition. 

2. The composition of claim 1 wherein said free radical initiator includes a heat* 
curing initiator to produce free radicals by thermal decomposition to cure said sealant. 

3. The composition of claim 2 wherein the heat-curing initiator is selected from the 
group consisting of a peroxide, a hydroperoxide, a perester, an azonitrile and combinations 
thereof 

4. The composition of claim 1 wherein said free radical initiator includes a 
anaerobic-curing initiator to produce free radicals upon the exclusion of oxygen to euro said 
sealant. 
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Replacement Pages 
International Appln. No. PCT/USQ0/2U076 



5. The composition of claim 4 wherein said anaerobic-curing initiator is a peroxy 
initiator selected from the group consisting of hydroperoxides, peroxides, peresters and 
combinations thereof 

6. The composition of claim 4 wherein said anaerobic-curing iniiiator includes an 
anaerobic accelerator selected from the group consisting of tributyl amine, benzoic eulfimide, 
formamide, copper octanoate and combinations thereof. 

7. The composition of claim 1 further including a poly(meth)acrylate ester having 
the formula: 



wherein R la represents a radical selected from the group consisting of hydrogen, lower alkyl of 
from 1 to about 4 carbon atoms, hydroxyalkyl of from 1 to about 4 carbon atoms and 

0 



R* is a radical selected from the group consisting of hydrogen, halogen, and lower alkyl of from 
1 to about 4 carbon atoms; R 11 is a radical selected from the group consisting of hydrogen, 
hydroxyl and 



m is 0 to about 12. n is equal to at least 1, k is 1 to about 4 and p is 0 or 1. 

8. The composition of claim 1 further including a monofunctional acrylate ester, 
said monofunctional acrylate ester being selected from the group consisting of lauryl 
methacrylate, cyclohexylmetharylate, tctrahydroiurfuryl methacrylate, hydroxyethyl acrylate. 





0 

— 0-i!-C=CH 2 
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IPEA/US 12 OCT aw 



Replacement Pages 
International AppUt. No. FCT/USOO/20076 

hydroxypropyl methacrylaxe, t-butylamiflooibyl mcthaoyiato, cyanocthylacrylatc, 
chlorodhyb^olhacrylate and combinations thereof. 

9. Tiw composition of claim 1 further Including an ionic surfactant, »n anionic 
surfkiant and combinations thereof. 

10, The composition of claim 1 wherein R* \% ethyl, propyl orj^oomW^ 



1 1 . A free-radical curable composition which is washable and aclf-emulsifiable upan 
mixing with water comprising: 

(a) & curable poJy(mcth)aeiylato ester having the formula: 



if 




^=Cli 2 



wherein R 10 represents a radical selected from the group consisting of hydrogen, lower aikyl of 
from 1 to about 4 carbon atoms, hydroxyalkyl of frora 1 to about 4 carbon atom* aod 

0 

R 9 is A radical selected from the group existing of hydrogen* halogen, and lower alkyl of from 
1 to about 4 carbon atoms; R u is a radical selected from the group consisting of hydrogen, 
hydroxyl and 

0 

h 

m us 0 to about 12, n is equal to at least 1, k h 1 to about 4 find p i$ 0 or 1; 



28 



AMENDED SHEET 



PATENT COOPERATION TREATY 



From the 

INTERNATIONAL PRELIMINARY EXAMINING AUTHORITY 
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6900 JERICO TURNPIKE 
SYOSSET. NY 1 1791 
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i 

IHOFFMANN I. BAROf 



PCT 



WRITTEN OPINION 
(PCT Rule 66) 



rif Mailing 



(day/month/Jcfr) J g JUN 200 1 



Applicant's or agent's file reference 
500-82 PCT 



REPLY DUE 



within TWO months 

from the above date of mailing 



International application No. 
PCT/US00/20076 



International filing date (day I month/year) 
21 JULY 2000 



Priority date (day f monthly ear) 
21 JULY 1999 



International Patent Classification (IPC) or both national classification and IPC 
Please See Supplemental Sheet. 



Applicant 
LOCTITE CORPORATION 



1 . This written opinion is the ^ rst 



(first, etc.) drawn by this International Preliminary Examining Authority. 



2. This opinion contains indications relating to the following items: 

I | x| Basis of the opinion 

II Q Priority 

III Non- establishment of opinion with regard to novelty, inventive step or industrial applicability 

IV Lack of unity of invention 

V ntl Reasoned statement under Rule 66.2(a)(ii) with regard to novelty, inventive step or industrial applicability; 

L£J citations and explanations supporting such statement 

VI Certain documents cited 

VII Certain defects in the international application 

VIII | | Certain observations on the international application 

3. The applicant is hereby invited to reply to this opinion. 

When? See the time limit indicated above. Th e applicant may t beforo tho expiration of that tim e limit, request-to 
Authority to grant an e xtoocioo., s ee Rul e 6613(d) ! 

By submitting a written reply, accompanied, where appropriate, by amendments, according to Rule 66.3. 
For the form and the language of the amendments, see Rules 66.8 and 66.9. 



How? 
Also 



For an additional opportunity to submit amendments, see Rule 66.4. 

For the examiner's obligation to consider amendments and/ or arguments, see Rule 66.4 bis. 
For an informal communication with the examiner, see Rule 66.6. 
If no reply is filed, the international preliminary examination report will be established on the basis of this opinion. 

4. The final date by which the international preliminary wm/cx/nm) ->nm 

examination report must be established according to Rule 69.2 is: 21 NOVEMBER 2001 . 



Name and mailing address of the IPEA/US 




Commissioner of Patents and Trademarks 




Box PCT 




Washington, D.C. 20231 


Facsimile No. (703) 305-3230 


Telephone No. 703-308-2351 



Form PCT/IPEA/408 (cover sheet) (July 1998) * 



WRITTEN OPINION 



International application No. 
PCT/USOO/20076 



I. Basis of the opinion 



1. With regard to the elements of the international application: * 
j"x"| the international application as originally filed 

0 



the description: 
pages . 
pages . 
pages . 



1-25 



NONE 



_ , as originally filed 
filed with the demand 



NONE 



, filed with the letter of 



| x| the claims: 

pages 26-33 

pages NONE 

pages NONE 

pages 



, as originally filed 

. , as amended (together with any statement) under Article 19 
, filed with the demand 



NONE 



, filed with the letter of 



| x| the drawings: 



pages 
pages . 
pages . 



NONE 



NONE 



, as originally filed 

, filed with the demand 



NONE 



|~x| the sequence listing part of the description: 

pages NONE 

pages 

pages 



, filed with the letter of . 



NONE 



, as originally filed 

, filed with the demand 



NONE 



, filed with the letter of . 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 
the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language which is: 

Q the language of a translation furnished for the" purposes of international search (under Rule 23.1(b)). 
| | the language of publication of the international application (under Rule 48.3(b)). 

I I the language of the translation famished for the purposes of international preliminary examination (under Rules 55.2 and/ 
or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the written opinion was 
drawn on the basis of the sequence listing: 

Q contained in the international application in printed form. 

| | filed together with the international application in computer readable form. 

[ [ furnished subsequently to this Authority in written form. 

[ [ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

I I The statement that the information recorded in computer readable form is identical to the writen sequence listing has 
' — ' been furnished 

4 [x] The amendments have resulted in the cancellation of: 

0 the description, pages NONE 

[U the claims, Nos. NONE 

fxl the drawings, sheets/fig NONE 



5. Q This opinion has been drawn as if (some of) the amendments had not been made, since they have been considered to go 
beyond the disclosure as fded, as indicated in the Supplemental Box (Rule 70.2(c)). 

* Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to 
in this opinion as 'originally filed'. 
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WRITTEN OPINION 



International application No. 
PCT/USOO/20076 



V. Reasoned statement under Rule 66.2(a)(ii) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



1. statement 

Novelty (N) 



Claims NONE 



Claims 1-20 



YES 
NO 



Inventive Step (IS) 



Claims NONE 



Claims 1-20 



YES 
NO 



Industrial Applicability (IA) 



Claims 1-20 



Claims NONE 



YES 
NO 



2. citations and explanations 

Claims 1-20 lack novelty and an inventive step under PCT Article 33(2)&(3) as being anticipated by, and obvious over 
DEMARCO who teaches the instant curable compositional column 4, lines 1-31, column 5, lines 48-66, column 8 and in table 
1. 

Claims 1-5, 7, 8, 10-15 and 17 lack novelty and an inventive step under PCT Article 33(2)&(3) as being anticipated by, and 
obvious over WATANABE et al who teach the instant curable composition at column 2, lines 1-21 and glycerin trimethacrylate 
in tables 1 , 3 and 4. 

Claims 1-8 and 11-17 lack novelty and an inventive step under PCT Article 33(2)&(3) as being anticipated by, and obvious over 
OZONO et al who teach the instant curable composition at column 2, line 33 to column 3, line 34, and in tables I and V. 

Claims 1-8, 10-17, 19 and 20 lack novelty and an inventive step under PCT Article 33(2)&(3) as being anticipated by, and 
obvious over MALOFSKY et al who teach the instant curable composition at column 3, line 20 to column 4, line 35, column 
5, lines 4-20 and in abstract and claims. 

Claims 1, 2, 7, 8, 10-12 and 17 lack novelty and an inventive step under PCT Article 33(2)&(3) as being anticipated by, and 
obvious over SKOULTCHI et al who teach the instant curable composition at column 3, lines 4-51 and column 8, line 45. 

Claims 1-20 meet the criteria set out in PCT Article 33(4), because the instant composition is useful as an anaerobic sealant. 



NEW CITATIONS 



NONE 



Form PCT/IPEA/408 (Box V) (July 1998)* 



WRITTEN OPINION 


International application No. 
PCT/USOO/20076 


Vm. Certain observations on the international application 



The following observations on the clarity of the claims, description, and drawings or on the question whether the claims are 
supported by the description, are made: 



L 



Form PCT/IPEA/408 (Box VIII) (July 1998) 



WRITTEN OPINION 



International application No. 
PCT/US00/20O76 



Su Pi 
(Tob 



vhen the space in any of the preceding boxes is not sufficient) 



i Box 



Continuation of: Boxes I - VIII 



Sheet 10 



TIME LIMIT: 



The time limit set for response to a Written Opinion may not be extended. 37 CFR 1 .4S4(d). Any response 
received after the expiration of the time limit set in the Written Opinion will not be considered in preparing the International 
Preliminary Examination Report. 

CLASSIFICATION: 

The International Patent Classification (IPC) and/or the National classification are as listed below: 
IPC(7): C09J 4/02. 133/06; C08K 5/053; C08L 33/06; C08F 4/04, 4/08. 220/20 and US CI.: 523/176; 524/386; 526/227. 
230, 236, 320, 321 



Form PCT/IPEA/408 (Supplemental Box) (July 1998) * 



The demand i 
with the one c 

IPEA/ US 



be filed directly with competent International Prelii 
1 by the applicant The full name or two-letter code of that 



Examining Autho. or, if two or more Authorities are competent, 
may be indicated by the applicant on the line below: 



PCT 

DEMAND 

^ under Article 3 1 of the Patent Cooperation Treaty: 

The undersigned requests that the international application specified below be the subject of 
international preliminary examination according to the Patent Cooperation Treaty and 
hereby elects all eligible States (except where otherwise indicated). 



CHAPTER II 



identification of IPEA 



For International Preliminary Examining Authority use only 

Date of receipt of DEMAND 



Box No. I IDENTIFICATION OF THE INTERNATIONAL 


APPLICATION 


Applicant's or agenfs file reference 
500-82 PCT 


International application No. 
PCT/USOO/20076 


International filing date (day/month/year) 
21July2000 ( 21.07.00 ) 


(Earliest) Priority date (day/month/year) 
21 July 1999 ( 21.07.99 ) 


Title of invention 

WASHABLE IMPREGNATION COMPOSITIONS 


Box No. H APPUCANT(S) 


Name and address: (Family name followed by given name: for a legal entity, full official 
designation. The address must include postal code and name of country.) 

LOCTITE CORPORATION 
1001 Trout Brook Crossing 
Rocky Hill, CT 06067 
US 


Telephone No.: 
(860) 571-5001 


Facsimile No.: 
(860) 571-5028 


Teleprinter No.: 


State (that is, country) of nationality: 
US 


State (that is, country) of residence: 
US 


Name and address: (Family name followed by given name: for a legal entity, full official designation. The address must include postal code and 
name of country.) 

NEWBERTH, III, Frederick, F. 
12 Greenhurst Road 
West Hartford, CT 06107 
US 


State (that is t country) of nationality: 
US 


State (that is, country) of residence: 
US 


Name and address: (Family name followed by given name: for a legal entity, full official designation. The address must include postal code and 
name of country.) 

CHUPAS, Peter 
350 North Loop Road 
Schomburg Apt. #A201A 
Stony Brook, NY 11794 
US 


State (that is. country) of nationality: 
US 


State (that is, country) of residence: 
US 


| | Further applicants are indicated on a continuation sheet. 



Form PCT/IPEA/401 (first sheet) (July 1998; reprint January 2000) 



Legaistw 2000. Form pctdem See Notes to the demand form 



Sheet No. .?. 



International application No. 
PCT/US00/20076 



Box No. HI AGENT OR COMMON REPRESENTATIVE; OR ADDRESS FOR CORRESPONDENCE 



The following person is 1X1 agent I I common representative 

and has been appointed earlier and represents the applicants) also for international preliminary examination. 

is hereby appointed and any earlier appointment of (an) agent(s) /common representative is hereby revoked. 

I I is hereby appointed, specifically for the procedure before the International Preliminary Examining Authority, in 
1 — ' addition to the agent(s)/common representative appointed earlier. 



Name and address^am/fy name followed by given name; for a legal entity, full official designation. 
The address must include postal code and name of country.) 

SCOLA, Daniel A., Jr., et al. 
HOFFMANN & BARON, LLP 
69 Jericho Turnpike 
Syosset, NY 11791 
US 



Telephone No.: 
(973) 331-1700 



Facsimile No.: 
(973) 331-1717 



Teleprinter No.: 



□ Address for correspondence: Mark this check-box where no agent or common representative is/has been appointed and 
the space above is used instead to indicate a special address to which correspondence should be sent. 



Box No. IV BASIS FOR INTERNATIONAL PRELIMINARY EXAMINATION 



Statement concerning amendments:* 

1. The applicant wishes the international preliminary examination to start on the basis of: 
the international application as originally filed 



the description 


□ 


as 




□ 


as 


the claims 


□ 


as 




□ 


as 




□ 


as 


the drawings 


□ 


as 




□ 


as 



I I The applicant wishes any amendment to the claims under Article 19 to be considered as reversed. 

| | The applicant wishes the start of the international preliminary examination to be postponed until the expiration of 
20 months from the priority date unless the International Prelirninary Examing Authority receives a copy of any 
amendments made under Article 1 9 or a notice from the applicant that he does not wish to make such amendments 
(Rule 69. 1(d)). (This check-box may be marked only where the time limit under Article 19 has not yet expired.) 
Where no check-box is marked, international rrelirninary examination will start on the basis of the international application 
as originally filed or, where a copy of amendments to the claims under Article 19 and/or amendments of the international 
application under Article 34 are received by the International Prelirninary Exarnining Authority before it has begun to draw 
up a written opinion or the international preliminary examination report, as so amended. 



Language for the purposes of international preliminary examination: English 
1X1 which is the language in which the international application was filed. 
I 1 which is the language of a translation furnished for the purposes of international search. 
1 I which is the language of publication of the international application. 

which is the language of the translation (to be) furnished for the purposes of international preliminary examination. 



Box No. V ELECTION OF STATES 
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WASHABLE IMPREGNATION COMPOSITIONS 

FIELD OF THE INVENTION: 

The present invention relates generally to washable, polymerizable compositions. 
More particularly, the present invention relates to such compositions curable through 
mechanisms, anaerobic, and heat curing for use as impregnation sealants. 

BRIEF DESCRIPTION OF RELATED TECHNOLOGY: 

Impregnation sealing of porosity in porous parts frequently is carried out by 
introducing sealant compositions into the porosity under a pressure differential, by vacuum 
techniques which are well known in the art. 

Sealant compositions typically employed in these impregnation applications include a 
wide variety of self-curing anaerobic sealants, e.g., the compositions described in U.S. Patent 
Nos. 3,672,942; 3,969,552; Re. 32,240; and 4,632,945, which are curable through free-radical 
polymerization in the presence of suitable free-radical initiators, e.g., peroxy-type initiators, 
as well as thermal-curing sealants, e.g., the compositions described in U.S. Patent Nos. 
4,416,921 and 4,416,921, as well as sealants which cure by both anaerobic and heat cure 
mechanisms. 

One problem common to many impregnation sealants is the accumulation of excess 
sealant on the outer surface of parts. Excess sealant is removable by normal abrasion or by 
contact with various liquids. The removal of extraneous or surface accumulation of anaerobic 
and heat curing sealants from the parts is important because such residues can readily 
contaminant the environment of porous parts. In addition, such surface sealant deposits may, 
by virtue of their thickness, cause the impregnated product part to vary from the desired 
dimensional specifications. This often renders the part deficient or even useless for its 
intended function in applications requiring close dimensional tolerances. 

Furthermore, such surface sealant deposits may interfere with subsequent painting, 

1 
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plating, or assembly operations or cause delamination of applied paint or plated films which 
frequently are performed on porous articles subsequent to their impregnation. Specifically, 
such surface sealant deposits may be removed during painting or plating operations, resulting 
in contamination of the baths used in such operations, and may interfere with the adhesion of 
5 paint, plating, and the like to the impregnated part. 

To remove excess sealant from impregnated articles, agitated rinse times of significant 
duration are required. The actual rinse time will depend upon, among other things, the nature 
of the article, such as porosity, and the washability of the uncured sealant in an aqueous 
10 solution. Often such rinse operations are from about five to about twenty minutes, but actual 
rinse times may for any particular article may be even longer in duration. In addition, 
chemicals, such as surfactants or detergents, may also be added to the aqueous solution to 
facilitate the removal of sealant deposits. 

15 For example, U.S. Patent No. 3,672,942 to Neumann et al. discloses an anaerobic 

impregnant comprising a free-radical polymerizable acrylate ester monomer and free-radical 
polymerization initiator, which requires an organic solvent, such as a halogenated 
hydrocarbon, to remove uncured impregnant from the outer surface of a porous article. 

20 U.S. Patent No. 3,969,552 to Malofsky et al. describes a washing process for 

removing excess impregnant from the surface of the porous article after porosity 
impregnation. The disclosed impregnation composition comprises an acrylic anaerobic 
curing resin and a peroxy initiator therefor. The wash solution is an aqueous solution of a 
nonionic surfactant of specified formula which is necessary for the removal of uncured 

25 impregnant. 

U.S. Patent No. Re. 32,240 to DeMarco describes a self-emulsifying anaerobic 
composition for porosity impregnation applications, comprising an anaerobically curing 
monomer such as an acrylic ester, a peroxy initiator therefor, e.g., a hydroperoxide or 
30 perester, an anionic or nonionic surfactant which is dissolved in the composition and renders 
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it self-emulsifying upon mixing with water. 

U.S. Patent No. 5,256,450 to Catena describes an anaerobic polymerizable acrylate 
composition which requires a mixture of three different polymerizable acrylates in specific 
amounts to obtain a composition that cures and rinses without the use of organic solvents or 
surfactants. 

The above-described anaerobic sealant compositions are typically impregnated into 
the porosity of metal parts by vacuum and pressure techniques. A vacuum removes air from 
the porosity of the metal parts. Sealant compositions are then introduced into the porosity 
under a pressure differential using ambient pressure or elevated pressure conditions. After 
impregnation, an operation, such as a centrifuge operation, removes excess surface sealant 
from the metal part. Even after such removal of gross surface accumulations of the 
impregnant, there is a significant amount of impregnant at the surface of the porous articles, 
particularly in the vicinity of the pores. When the impregnant is anaerobically cured, the 
aforementioned surface accumulations as well as the outermost layer of the impregnant in the 
pores of the article, particularly shallow surface pores, are in contact with oxygen, so that 
such surface quantities of the impregnant are uncured or only partially cured. 

Remaining surface sealant or sealant trapped in blind holes of the impregnated parts is 
typically removed in an agitated water rinse zone. The impregnated and water-rinsed parts 
may be transferred to an activator zone in which the impregnated parts are contacted with a 
catalyst activator solution, to effect curing of the sealant material at the entrance to the pores 
in the parts. This creates a hardened plug or cap of sealant material in the outer portion of the 
pore, trapping the resin for anaerobic self-cure. 

Thereafter, the impregnated parts may be transferred to a final rinse zone for removal 
of the activator solution from the impregnated parts. This final rinse solution may be at 
elevated temperature, e.g., on the order of about 50°C, to warm the impregnated parts for 
quick drying, and to accelerate curing of the anaerobic impregnant within the interior porosity 
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of the article, the rate of such cure increasing with increasing temperature. 

As a variation on the above-described impregnation system, it is known to utilize a 
heat-curing resin in place of the anaerobically -curing resin, whereby the activating and final 
5 rinsing steps previously described are eliminated in favor of a hot rinse final step. In the heat- 
curing resin impregnation system, after impregnation and rinsing of excess surface material, 
the parts are contacted with hot water at temperatures on the order of about 50°C to about 
90°C to cure the impregnant resin. 

10 Among the previously developed heat-curing impregnating compositions for sealing 

porous parts are the compositions disclosed in the patents identified and discussed below. 

U.S. Patent No. 4,416,921 to Dunn describes a heat-curing sealant composition which 
contains a polymerizable acrylic monomer, an azonitrile and a anionic or nonionic surfactant 
15 to render the composition self-emulsify ing upon mixing with water. 

U.S. Patent No. 4,147,821 to Young describes a heat-curing sealant composition 
which contains (meth)acrylic monomer and a polyfiinctional acrylic monomer. An emulsifier 
is required to aid in the rinsing of uncured sealant from the surface of a porous article. 

20 

Once the heat-curable impregnant composition is introduced into the porosity of the 
parts to be sealed, the parts are transferred to an agitated water rinse zone for removal of any 
remaining surface accumulations of sealant or extraneous sealant which is trapped in blind 
holes of the impregnated parts. After removal of the excess sealant in the agitated water rinse 
25 zone, the impregnated parts are passed to a tank containing hot water, e.g., at a temperature of 
90°C to 1 50°C, or other medium at elevated temperature which serves to cure the sealant 
composition in the porosity. Relative to anaerobic impregnant compositions, heat-curable 
impregnant compositions may be effectively used with a minimum of monitoring and 
maintenance, with little or no aeration being required. 

30 
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In all of the above-described impregnation compositions and systems, either organic 
solvents or specific surfactants are used to remove uncured sealant in a reasonable rinse time 
or specific multi-component sealant compositions are used to avoid excessive rinse times. 

5 Accordingly, there is a need to provide a heat-curable and/or an anaerobic 

impregnating sealant without these and other disadvantages. 

SUMMARY OF THE INVENTION: 

The present invention provides washable compositions for sealing porous articles 
10 which have improved washability characteristics and reduced rinsing requirements. The 

present compositions achieve lower rinse times while producing improved surface cleaning of 
uncured polymer. The compositions of the present invention demonstrate utility in the 
sealing and/or aqueous rinsing operations, and obviate the conventional use of multi- 
component cleaning systems. 

15 

In particular, the present invention provides a sealant composition with improved 
washability, thereby reducing the rinse duration, improved ease of use by eliminating the 
need for specific surfactants, and which improve surface cleanliness of the porous article. 

20 In one embodiment of the present invention, the inventive composition includes a 

curable (meth)acrylate glycerol, and is self-emulsifying upon mixing with water to facilitate 
aqueous rinsing of uncured composition. The inventive composition further includes curing 
initiators and curing accelerators to promote anaerobic or thermal curing through free radical 
mechanisms. 

25 

In another embodiment of the present invention, the invention composition includes a 
polymerizable composition and further includes a compound selected from the group 
consisting of glycerol, oxylated glycerol, (meth)acrylate glycerol and combinations thereof 
which improve the washability of the inventive sealants in aqueous solutions. 

30 
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In one desirable embodiment, the inventive composition contains an (meth)acrylate 



glycerol which has at least one terminal (meth)acrylate group to allow crosslinking of the 
(meth)acrylate glycerols upon curing. 

5 DETAILED DESCRIPTION OF THE INVENTION: 

The present invention is directed to a sealant composition with improved washability 
characteristics as compared to known sealant compositions. The present invention provides 
sealant compositions, the components of which serve to provide washability and self- 
emulsificability to the overall composition. These components may be included with the 

10 inventive sealant composition during the impregnation operation or may be incorporated 

during the water rinse operation to provide washability and self-emulsificability to the overall 
composition. Uncured sealant is typically removed from the surface of the porous article 
during the aqueous rinse portion of the sealing process. As used herein the term "washable" 
and its variants refer to the ability of a sealant composition to emulsify in an aqueous solution 

15 and be readily removed from unwanted areas of an article in the aqueous solution. Also, as 
used herein the term "self-emulsificability" and its variants refer to the ability of one liquid to 
form minute droplets in a second liquid resulting in a heterogeneous mixture of two liquid 
phases. 

20 The present compositions employ an independent component selected from the group 

consisting of glycerol, oxylated glycerol, (meth)acrylate glycerol and combinations thereof as 
an additive to anaerobic or heat curable polymerizable compositions. The polymerizable 
composition includes polyfunctional and monofunctional (meth)acrylate esters to effectuate 
the polymerizable properties of the sealant. The inventive sealant compositions may contain 

25 other components to tailor the polymerizing, curing or emulsifying properties of the 
compositions. The inventive sealants also contain an initiator system and/or inhibitor 
systems to provide controlled anaerobic or thermal curing mechanisms. These compositions 
have a variety of uses, including an impregnation compositions, sealants, adhesives, coatings 
and the like. One particularly desirable embodiment relates to impregnation sealant 

30 compositions for porous parts. 
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The inventive compositions are generally curable by free-radical mechanisms. 
Typically, anaerobic conditions or elevated temperature condition may be used. In 
impregnation applications, however, generally anaerobic and/or thermal mechanisms are 
used. Furthermore, the inventive compositions are self-emulsifying upon mixing with water 
5 to facilitate the aqueous rinsing of an impregnated article. 

In one embodiment of the inventive composition the washability and self- 
emulsificability enhancing component in the form of glycerol is incorporated into the 
resultant polymer backbone. This composition includes a curable (meth)acrylate glycerol 
1 0 component having the formula: 



wherein R 1 is a substituted or unsubstituted C, to C 5 alkyl or a combination thereof, R 2 and R 3 
are independently selected from the group consisting of hydroxyl, (meth)acrylate and 

15 combinations thereof, provided that at least one R 2 is a (meth)acrylate, where q, s and t are 
independently from about 0 to about 35; and a free radical initiator component or system for 
producing free radicals to initiate cure of said composition. The short chain C, to C 5 alkyl 
groups, as compared to longer chain alkyl groups, assist in the washability of the inventive 
compositions. Longer chain alkyl groups can act negatively to retard emulsification. 

20 Desirably, R ! is an ethyl, a propyl or combinations thereof. The (meth)acrylate glycerol 
compositions produce cross-linked polymers upon curing which serve as effective and 
durable self-washing sealants. The free radical initiator component provides free radicals for 
both anaerobic or heat curing of the composition. 

25 The inventive compositions may contain from about 50% to about 99% 
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(meth)acrylate glycerol by weight of the total composition with the balance including other 
materials, for instance, initiators, inhibitors, surfactants, inerts, for instance, non-reactive 
plasticizers, and the like. 

The (meth)acrylate glycerol compositions may be suitably prepared by condensing 
hydroxyalkyl (meth)acrylate, such as hydroxyethy(meth)acrylate (HEMA), onto hydroxyl 
groups of an oxylated glycerol, such as an oxylated glycerol of formula VI below. 

In an alternate embodiment, the inventive compositions include a self-washing 
polymerizable di(meth)acrylate glycerol having the formula: 



wherein R 7 is an ethyl or propyl alkyl and R 8 is hydrogen or methyl; and a free radical 
initiator component or system. 

Furthermore, in still another embodiment the inventive sealant composition may 
include at least one crosslinkable polymer, a curing component for said polymer and a 
compound selected from the group consisting of glycerol, oxylated glycerol, (meth)acrylate 
glycerol and combinations thereof Desirably, the polymerizable component has a majority 
of polyfunctional (meth)acrylate esters (hereinafter, poly(meth)acrylate esters). These 
polyfunctional esters produce cross-linked polymers, which serve as effective and durable 
sealants, adhesives and coatings. While various (meth)acrylate esters may be used, desirable 
poly(meth)acrylate esters include those with the following general formula: 



H 2 



H 



H 2 




(II) 
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O 

H 2 C=C— i!— O- 
4, 



(CH 2 ), 




an) 



wherein R'° represents a radical selected from the group consisting of hydrogen, lower alkyl 
of from 1 to about 4 carbon atoms, hydroxyalkyl of from 1 to about 4 carbon atoms and 



-(cn 2 y 



o 

o— ii— C=CH 2 
I* 



(TV) 



R 9 is a radical selected from the group consisting of hydrogen, halogen, and lower alkyl of 
from 1 to about 4 carbon atoms; R" is a radical selected from the group consisting of 
hydrogen, hydroxyl, and 



— O— C=CH 2 



(V) 



10 and m may be 0 to 12, and desirably from 0 to about 6; n is equal to at least 1, e.g., 1 to about 
20 or more, and desirably between about 2 to about 6; k is 1 to about 4; and p is 0 or 1 . 



The polymerizable poly(meth)acrylate esters corresponding to the above general 
formula are exemplified by, but not restricted to, the following materials: di-, tri- and 

1 5 tetraethyleneglycol dimethacryiate, dipropyleneglycol dimethacrylate; polyethy leneglycol 
dimethylacrylate (PEGMA); di(pentamethyleneglycol) dimethacrylate; tetraethyleneglycol 
diacrylate; tetraethyleneglycol di(chloracrylate); diglycerol diacrylate; diglycerol 
tetramethacrylate; tetramethylene dimethacrylate; ethylene dimethacrylate; and 
neopentylglycol diacrylate. Combinations and derivatives of these polyfunctional materials 

20 are contemplated. 
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Monofiinctional (meth)acrylate esters (esters containing one (meth)acrylate group) are 
also advantageously used in the present compositions. The most common of these 
monofiinctional esters include the alkyl esters such as lauryl methacrylate. Many of the lower 
molecular weight alkyl esters are quite volatile, and frequently it is more desirable to use a 
5 higher molecular weight homolog, such as decyl methacrylate or dodecyl methacrylate, or 
any other fatty acid acrylate esters, in (meth)acrylate-based impregnant compositions. 

When monofiinctional (meth)acrylate esters are employed in the present 
compositions, it is desirable to use an ester which has a relatively polar alcohol moiety. Such 

10 materials are less volatile than low molecular weight alkyl esters and, in addition, the polar 
group tends to provide intermolecuiar attraction in the cured polymer, thus producing a more 
durable seal. Desirably the polar group is selected from the group consisting of labile 
hydrogen, heterocyclic ring, hydroxy, amino, cyano, and halogen polar groups. Typical 
examples of compounds within this category are cyclohexylmethacrylate, tetrahydrofurfuryl 

1 5 methacrylate, hydroxyethy 1 acrylate (HEMA), hydroxypropyl methacrylate (HPMA), t- 
butylaminoethyl methacrylate, cyanoethylacrylate, and chloroethylmethacrylate. 
Combinations of monofunctional (meth)acrylate are contemplated. 

When poly(meth)acrylate esters and monofunctional (meth)acrylate esters are 
20 employed together in the present compositions, the ratio of poly(meth)acrylate esters to 
monofunctional (meth)acrylate esters on a weight basis is generally about 0.05:1 to about 
20: 1 . Desirably, for use in impregnation compositions the ratio is about 5:1. Furthermore, 
the inventive curable (meth)acrylate glycerol compounds can be combined with such esters in 
amounts of about 0. 1% to about 99% by weight of the total composition. In other words, the 
25 washability of such esters can be improved by combining various amounts of (meth)acrylate 
glycerol. 

In yet another embodiment of the present invention, a glycerol or an oxylated glycerol 
is combined with polymerizable sealant compositions to further improve washability thereof. 
30 The oxylated glycerol may be incorporated into the sealant composition or may be added 
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separately into the aqueous rinse solution used to wash the sealant compositions thereby 
aiding in the removal of uncured surface and extraneous sealant from the surface of the part. 

The oxylated glycerols of the present invention have the formula: 



wherein R 5 is a substituted or unsubstituted C, to C 5 alkyl or a combination thereof and w, x 
and y are independently from about 0 to about 35. Desirably, R 5 is an ethyl, a propyl or 
combinations thereof. 

When poly(meth)acrylate esters and monofunctional (meth)acrylate esters are 
employed together in the present compositions, the ratio of poly(meth)acrylate esters to 
monofunctional (meth)acrylate esters on a weight basis is generally about 0.05:1 to about 
20: 1 . Desirably, for use in impregnation compositions the ratio is about 5:1. Furthermore, 
the inventive oxylated glycerols can be combined with such esters in amounts of about 0.1% 
to about 75% by weight of the total composition. In other words, the washability of such 
esters can be improved by combining various amounts of oxylated glycerols. 

The compositions of the present invention may be anaerobically curable through a 
free-radical mechanism, with an initiator being present therein, or an initiator system 
comprising a redox polymerization initiator (i.e., an ingredient or a combination of 
ingredients which produce an oxidation-reduction reaction, resulting in the production of free 
radicals). Suitable initiators include peroxy materials e.g., peroxides, hydroperoxides, and 
peresters, which are capable of inducing polymerization of the inventive compositions in the 
substantial absence of oxygen, and yet not induce polymerization as long as oxygen is 
present. Organic hydroperoxides are the desirable peroxy materials with t-butyl 




y 



n 



WO 01/0 




PCTAJS00/20076 



hydroperoxide and cumene hydroperoxide being particularly useful with the inventive 
compositions. 

In addition to initiator components, the composition of the present invention may 
include various initiator accelerators, as for example hydroperoxide decomposition 
accelerators, when hydroperoxides are used as cure initiators in the sealant material. Typical 
examples of potentially suitable accelerators include: tertiary amines such as tributyl amine; 
sulfimides such as benzoic sulfimide (or saccharin); formamide; and compounds containing 
transition metals, such as copper octanoate. 

The inventive compositions may also be heat-curable compositions through a free- 
radical mechanism, with a heat-cure initiator being present therein, or an initiator system 
comprising a redox polymerization initiator (i.e., an ingredient or a combination of 
ingredients which at the desired elevated temperature conditions, e.g. from about 90° to about 
150°C, produce an oxidation-reduction reaction, resulting in the production of free radicals). 
Suitable initiators may include peroxy materials, e.g., peroxides, hydroperoxides, and 
peresters, which under appropriate elevated temperature conditions decompose to form 
peroxy free radicals which are initiatingly effective for the polymerization of the inventive 
compositions. 

Another useful class of heat-curing initiators comprises azonitrile compounds which 
yield free radicals when decomposed by heat. Heat is applied to cure the composition, and 
the resulting free radicals initiate polymerization of the inventive composition. 

For example, azonitrile may be a compound of the formula: 



wherein R 12 is a methyl, ethyl, n-propyl, iso-propyl, iso-butyl or n-pentyl radical, and R 13 is a 



R12 



RI2 




(VII) 
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methyl, ethyl, n-propyi, iso-propyl, cyclopropyl, carboxy-n-propyl, iso-butyl, cyclobutyl, n- 
pentyl, neo-pentyl, cyclopentyl, cyclohexyl, phenyl, benzyl, p-chlorbenzyl, or p-nitrobenzyl 
radical or R 12 and R 13 , taken together with the carbon atom to which they are attached, 
represent a radical of the formula 



Compounds of the above formula are more fully described in U.S. Patent No. 
4,416,921, the disclosure of which hereby is incorporated herein by reference. 

Azonitrile initiators of the above-described formula are readily commercially 
available, e.g., the initiators which are commercially available under the trademark VAZO® 
from E. I. DuPont de Nemours and Company, Inc. (Wilmington, Del.), including VAZO® 52 
(R 12 =methyl, R I3 =isobutyl), VAZO® 64 (R 12 =methyl, R 13 =methyl), and VAZO® 67 (R 12 
=methyl, R 13 =ethyl), all such R 12 and R 13 constituents being identified with reference to the 
above-described azonitrile general formula. 

A desirable azonitrile initiator is 2,2'-azobis(iso-butyronitriIe) or AZBN. 

The azonitrile may be employed in the inventive heat-curable compositions in 
concentrations on the order of about 500 to about 10,000 parts per million (ppm) by weight, 
desirably about 1000 to about 5000 ppm. 

Other (meth)acrylic monomer-based impregnant compositions of a heat-curable 
character may be employed in the broad practice of the present invention, including those 
disclosed in UK Patent Specifications 1,308,947 and 1,547,801. As described in these 




(VIII) 



wherein m is an integer from 3 to 9, or the radical 



CHCH 3 (CH2) 4 



(IX) 
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references, the monomelic impregnant composition may contain suitable inhibitors serving to 
restrict or preclude the occurrence of polymerization of the monomer, at temperatures below 
those desired or recommended for heat-curing of the impregnant composition. 

The inventive impregnant compositions may also contain other constituents, such as: 
other co-monomer species, reactive diluents, pigments, surfactants, fillers, polymerization 
inhibitors, stabilizers, anti-oxidants, anti-corrosion additives, and the like. For example, 
surfactants may be combined with the inventive compositions or included in the aqueous 
rinse solution. The use of surfactants and specific materials utilized for such purpose are 
more fully described in U.S. Patent No. 3,969,552 and Re. 32,240, the disclosures of each of 
which are expressly incorporated herein by reference. Suitable surfactants include classes of 
anionic surfactants, such as petroleum sulfonates, alkyl sulfonates or alkylaryl sulfonates and 
nonionic surfactants, such as, ethoxylated alkyl phenols, ethoxylated linear secondary 
alcohols, polyoxyethylene or polyoxypropylene glycols. 

The invention may be further understood with reference to the following non-limiting 
examples. Percent weights are per the total composition unless otherwise specified. 
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EXAMPLES 

Example 1 

An anaerobic sealant composition according to the present invention (Composition 
One) was prepared with the following formulation: 

Table 1 



Composition One WT% 

Triethyleneglycol dimethacrylate 74.00 

Lauryl methacrylate 1 5 .00 

Hydroxpropyl methacrylate 5.00 

Surfactant 5.24 

Fluorescence 0.02 

Inhibitor 0.04 

Benzosulfimide (saccharin) 0.30 

t-butyl hydroperoxide 0.40 

Total: 100.00 



A lapshear, such as a metal lapshear (1 11 x 4" x 1/16") in accordance with ASTM D- 
1002, was coated with the above inventive composition. The coated lapshear was repeatedly 
dipped into room temperature tap water to clean the coated lapshear to yield a base dipping 
requirement to clean the lapshear. Glycerol dimethacrylate was then combined with inventive 
Composition One at various levels as shown below and the cleaning procedure was repeated. 
As illustrated in the below results in Table 2, including glycerol dimethacrylate in the 
Composition One increased the washability thereof, as evidenced in a decrease in dips 
required for cleaning. These compositions proved to have particular efficacy as an 
impregnation composition. 
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Table 2 



Glycerol Dimethacrylate 
Incorporated into Inventive 
Composition One, WT% 



Number of Dips into 
27°C Tap Water to 
Clean Coated Lapshear 



0 
1 

3 
5 
7 
9 
15 



50+ 
35 
35 
35 
25 
20 
20 



Example 2 

An anaerobic sealant composition according to the present invention (Composition 
Two) was prepared with the following formulation: 



A lapshear, as described above in Example 1, was coated with the above composition. 
The coated lapshear was repeatedly dipped into room temperature tap water to clean the 
coated lapshear to yield a base dipping requirement to clean the lapshear. Glycerol 
dimethacrylate was then combined with inventive Composition Two at various levels as 
shown below and the cleaning procedure was repeated. As illustrated in the results below, 
incorporating glycerol dimethacrylate in the composition increased the washability thereof, as 
evidenced by the decrease in number of dips required for cleaning. These compositions 



Table 3 



Composition Two 

Butanediol dimethacrylate 

Triallyl Cyanurate 

Lauryl methacrylate 

Fluorescence 

Inhibitor 

Saccharin 

70% t-butyl hydroperoxide 
Total: 



100.00 



WT% 

50.00 
30.00 
19.04 
0.02 
0.04 
0.30 
0.60 
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proved to have particular efficacy as an impregnation composition. 



Table 4 



Glycerol Dimethacrylate 
Incorporated into Inventive 
Composition Two, WT% 



Number of Dips into 
27°C Tap Water to 
Clean Coated Lapshear 



0 
1 
3 
5 
7 
9 



50+ 
15 
13 
10 
8 
8 



Example 3 



The anaerobic sealant composition (Composition Two) of Example 2 was used in the 
following washability study. 

A lapshear, as described above in Example 1, was coated with the above composition. 
The coated lapshear was repeatedly dipped into room temperature tap water to clean the 
coated lapshear to yield a base dipping requirement to clean the lapshear. Ethoxylated 
glycerol was then combined with the sealant composition at various levels as shown below 
and the cleaning procedure was repeated. As illustrated in the below results in Table 5, 
including ethoxylated glycerol in the composition increased the washability thereof, as 
evidenced by a decrease in the number of dips required for cleaning. These compositions 
proved to have particular efficacy as an impregnation composition. 
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Table 5 



Ethoxylated Glycerol 
Incorporated into Inventive 
Composition Two, WT% 



Number of Dips into 
27°C Tap Water to 
Clean Coated Lapshear 



0 
1 
3 
5 
7 
9 



50+ 
40 
20 
13 
13 
10 



Example 4 



5 



The anaerobic sealant composition (Composition Two) of Example 2 was used in the 
following washability study. 

A lapshear, as described above in Example 1, was coated with the above sealant 
10 composition. The coated lapshear was repeatedly dipped into room temperature tap water to 
clean the coated lapshear to yield a base dipping requirement to clean the lapshear. 
Propoxylated glycerol was then combined with the sealant composition at various levels as 
shown below and the cleaning procedure was repeated. As illustrated in the below results in 
Table 6, including propoxylated glycerol in the sealant composition increased the washability 
1 5 thereof, as evidenced by a decrease in the number of dips required for cleaning. These 
compositions proved to have particular efficacy as an impregnation composition. 
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Table 6 



Propoxylated Glycerol 
Incorporated into Inventive 
Composition Two, WT% 



Number of Dips into 
27°C Tap Water to 
Clean Coated Lapshear 



0 
1 
3 
5 
7 
9 



50+ 
17 
15 
12 
10 
10 



Example 5 



An anaerobic sealant composition according to the present invention (Composition 
Three) was prepared with the following formulation: 



Two drops, or about 0.4 grams, of the inventive composition was placed on a 
lapshear, as described in Example 1 . A second lapshear was placed over the inventive 
composition, and the two lapshears were clamped together. A fixture test was then preformed 
at periodic time intervals. For the fixture test the two lapshears were undamped at a 
particular time period. If the lapshears could move relative to one and the other, the inventive 
composition did not fully cure. The two lapshear would be reclamped until the next time 
interval. If the two undamped lapshears could not moved relative to one and the other, then 
the inventive composition did fully cure. As illustrated below results in Table 8, the 
inventive composition anaerobically cured and proved to have particular efficacy as an 
impregnation composition with improved washability characteristics. 



Table 7 

Anaerobic 

Inventive Composition Three Sealant, WT % 



Glycerol dimethacrylate 97.0 
cumene hydroperoxide 3.0 
Total: 100.0 
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Table 8 



Inventive 
Composition Three 

1 hour after assembly 

2 hours after assembly 

3 hours after assembly 

4 hours after assembly 



Room 
Temperature 
Anaerobic Curing 

Not Cured 
Not Cured 
Not Cured 
Fully Cured 



Example 6 

An anaerobic sealant composition according to the present invention (Composition 
Four) was prepared with the following formulation: 



Table 9 

Inventive Anaerobic 

Composition Four Sealant, WT % 

Glycerol dimethacry late 96.7 

cumene hydroperoxide 3.0 

Benzosulfimide (saccharin) 0.3 

Total: 100.0 



Two drops, or about 0.4 grams, of the inventive composition was used for a fixture 
test, as described in Example 5, with two lapshears. Saccharin proved to be an effective 
accelerator for aerobically curing the inventive composition. As illustrated below results in 
Table 10, the inventive composition anaerobicly cured and proved to have particular efficacy 
as an impregnation composition with improved washability characteristics. 
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Table 10 



Inventive 
Composition Four 

1 hour after assembly 



Room 
Temperature 
Anaerobic Curing 
Fully Cured 



Example 7 



An anaerobic sealant composition according to the present invention (Composition 
Five) was prepared by adding 1 gram of copper octanoate to 100 grams of Inventive 
Composition Four of Example 6. Two drops, or about 0.4 grams, of the inventive 
composition was used for a fixture test, as described in Example 5, with two lapshears. 
Copper octanoate proved to be an effective accelerator for aerobically curing the inventive 
composition. As illustrated below results in Table 1 1, the inventive composition anaerobicly 
cured and proved to have particular efficacy as an impregnation composition with improved 
washability characteristics. 



Table 11 



20 minutes after assembly 



Inventive 
Composition Five 



Room 
Temperature 
Anaerobic Curing 

Fully Cured 
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Example 8 

An anaerobic sealant composition according to the present invention (Composition 
Six) was prepared with the following formulation: 

5 

Table 12 

Anaerobic 



Inventive Sealant, 

Composition Six WT% 

Glycerol dimethacrylate 77.0 
Lauryl methacrylate 1 0.0 

Hydroxpropyl methacrylate 1 0.0 

cumene hydroperoxide 3.0 

Total: 100.0 



10 



Two drops, or about 0.4 grams, of the inventive composition was used for a fixture 
test, as described in Example 5, with two lapshears. As illustrated below results in Table 13, 
the inventive composition anaerobicly cured and proved to have particular efficacy as an 
impregnation composition with improved washability characteristics. 

Table 13 



Inventive 
Composition Six 

1 hour after assembly 

2 hours after assembly 

3 hours after assembly 

4 hours after assembly 

5 hours after assembly 

6 hours after assembly 

7 hours after assembly 



Room 
Temperature 
Anaerobic Curing 

Not Cured 
Not Cured 
Not Cured 
Not Cured 
Not Cured 
Not Cured 
Partially Cured 
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Example 9 

An heat curable sealant composition according to the present invention (Composition 
Seven) was prepared with the following formulation: 



Table 14 

Heat 
Curable 

Inventive Sealant, 
Composition Seven WT % 

Glycerol dimethacrylate 97.0 

cumene hydroperoxide 3.0 

Total: 100.0 



Two drops, or about 0.4 grams, of the inventive composition was placed on a 
lapshear, as described in Example 1 . A second lapshear was placed over the inventive 
composition, and the two lapshears were clamped together. The assembly was placed in an 
oven and maintained at 121 °C. A fixture test, as described in Example 5, was then preformed 
after one hour. As illustrated below results in Table 15, the inventive composition thermally 
cured at 121°C and proved to have particular efficacy as an impregnation composition with 
improved washability characteristics. 



Table 15 

Inventive 121 °C 

Composition Seven Heat Curing 

1 hour after assembly Fully Cured 



Example 10 

A heat curable sealant composition according to the present invention (Composition 
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Eight) was prepared with the following formulation: 

Table 16 



Inventive 
Composition Eight 

Glycerol dimethacrylate 
cumene hydroperoxide 
Benzosulfimide (saccharin) 
Total: 



Heat 
Curable 
Sealant, 
WT% 

96.7 

3.0 

03 
100.0 



Two drops, or about 0.4 grams, of the inventive composition was used for a fixture 
test, as described in Example 9, with two lapshears. As illustrated below results in Table 17, 
the inventive composition thermally cured at 121 °C and proved to have particular efficacy as 
an impregnation composition with improved washability characteristics. 



Table 17 

Inventive 121°C 
Composition Eight Heat Curing 

1 hour after assembly Fully Cured 

10 

Example 11 

A heat curable sealant composition according to the present invention (Composition 
Nine) was prepared with the following formulation: 
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Table 18 

Heat Curable 



Inventive Sealant, 

Composition Nine WT % 

Glycerol dimethacrylate 77.0 

Lauryl methacrylate 10.0 

Hydroxpropyl 1 0.0 
methacrylate 

cumene hydroperoxide 3.0 

Total: 100.0 



Two drops, or about 0.4 grams, of the inventive composition was used for a fixture 
test, as described in Example 9, with two lapshears. As illustrated below results in Table 19, 
5 the inventive composition thermally cured at 121°C and proved to have particular efficacy as 
an impregnation composition with improved washability characteristics. 



Table 19 

Inventive 121°C 

Composition Nine Heat Curing 

1 hour after assembly Fully Cured 



10 

The invention being thus described, it will be clear to those persons of skill in the art 
that the same may be varied in many ways. Such variations are not to be regarded as a 
departure from the spirit and scope of the invention and all such modifications are intended to 
be included within the scope of the claims. 

15 
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WHAT IS CLAIMED IS: 



1 . A free-radical curable composition which is washable and self-emulsifiable 
upon mixing with water comprising: 

(a) a curable glycerol composition having the formula: 



H^— C- 



H_i_^_0-R.^r 

H2— c — ^-o— R1 — )j- 



-R2 



-R3 



R2 



10 



wherein R 1 is a substituted or unsubstituted C, to C 5 alkyl or combinations thereof; R 2 
and R 3 are independently selected from the group consisting of hydroxyl, (meth)acrylate and 
combinations thereof; q, s and t are independently from about 0 to about 35; provided that at 
least one of said R 2 is said (meth)acrylate; and 



(b) a free radical initiator to initiate cure of said composition. 



2. The composition of claim 1 wherein said free radical initiator includes a heat- 
15 curing initiator to produce free radicals by thermal decomposition to cure said sealant. 

3. The composition of claim 2 wherein the heat-curing initiator is selected from 
the group consisting of a peroxide, a hydroperoxide, a perester, an azonitrile and 
combinations thereof. 

20 

4. The composition of claim 1 wherein said free radical initiator includes a 
anaerobic-curing initiator to produce free radicals upon the exclusion of oxygen to cure said 
sealant. 
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5. The composition of claim 4 wherein said anaerobic-curing initiator is a peroxy 
initiator selected from the group consisting of hydroperoxides, peroxides, peresters and 
combinations thereof 

6. The composition of claim 4 wherein said anaerobic-curing initiator includes an 
anaerobic accelerator selected from the group consisting of tributyl amine, benzoic sulfimide, 
formamide, copper octanoate and combinations thereof. 

7. The composition of claim 1 further including a poly(meth)acrylate ester 
having the formula: 




o 

H 2 C=C— &— O- 



wherein R 10 represents a radical selected from the group consisting of hydrogen, lower alkyl 
of from 1 to about 4 carbon atoms, hydroxyalkyl of from 1 to about 4 carbon atoms and 

O 

_/CH 2 X-0— fl— C=CH 2 ; 
^ 4 A 9 

R 9 is a radical selected from the group consisting of hydrogen, halogen, and lower alkyl of 
from 1 to about 4 carbon atoms; R n is a radical selected from the group consisting of 
hydrogen, hydroxyl and 

O 

— O— tf— C=CH 2 ; 

iU 

m is 0 to about 12, n is equal to at least 1, k is 1 to about 4 and p is 0 or 1. 

8. The composition of claim 1 further including a monofunctional aery late ester, 
said monofunctional acrylate ester being selected from the group consisting of lauryl 
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methacrylate, cyclohexylmetharylate, tetrahydrofurfuryl methacrylate, hydroxyethyl acrylate, 
hydroxypropyl methacrylate, t-butylaminoethyl methacrylate, cyanoethylacrylate, 
chloroethylmethacrylate and combinations thereof. 

5 9. The composition of claim 1 further including an ionic surfactant, an anionic 

surfactant and combinations thereof. 

10. The composition of claim 1 wherein R 1 is ethyl, propyl or a combination 

thereof. 



11. A free-radical curable composition which is washable and self-emulsifiable 
upon mixing with water comprising: 

(a) a curable poly(meth)acrylate ester having the formula: 



O 

H 2 C=C— L O- 
R 9 



<CH 2 ) n 



I R'<>\ Rio 
.<U_i_0- 

RH I RIO 



o 

-i— C=CH 2 



n 

wherein R 10 represents a radical selected from the group consisting of hydrogen, lower alkyl 
of from 1 to about 4 carbon atoms, hydroxyalkyl of from 1 to about 4 carbon atoms and 
20 O 

_Zch 2 Vo— (!!— C=CH 2 ; 

^ 4 A 9 

R 9 is a radical selected from the group consisting of hydrogen, halogen, and lower alkyl of 
from 1 to about 4 carbon atoms; R n is a radical selected from the group consisting of 
25 hydrogen, hydroxyl and 

O 

— O— i!— C=CH 2 

A. 



m is 0 to about 12, n is equal to at least 1, k is 1 to about 4 and p is 0 or 1; 



30 



28 



WOOL 



PCT/US00/20076 



(b) a washing agent for emulsifying said curable poly(meth)acrylate ester, said 
washing agent is selected from the group consisting of a glycerol composition, a 
(meth)acrylate glycerol composition and combinations thereof; wherein 
(i) said glycerol composition having the formula: 

H2— C — ^— O — R 5 — ^— OH 
H— C — R5 — ") — OH 



H2— C ^-O— R*— ^ 



OH 



y 



wherein R 5 is a C, to C 5 substituted or unsubstituted alkyl or a combination thereof ; w, x and 
y are independently from 0 to about 35; and 

(ii) said (meth)acrylate glycerol composition having the formula: 

H2— C — O— Ri— ^— R2 

h— c — ^-o— R 1 — -) — R 3 



U2—C (— O— Ri— ^ 



R2 



wherein R 1 is a substituted or unsubstituted C, to C 5 alkyl or combinations thereof; R 2 and R 3 
10 are independently selected from the group consisting of hydroxyl, (meth)acrylate and 

combinations thereof; q, s and t are independently from about 0 to about 35; provided that at 
least one of said R 2 is said (meth)acrylate; and 

(c) a free radical initiator for producing free radicals to initiate cure said 
15 composition. 

12. The composition of claim 1 1 wherein said free radical initiator includes a heat- 
curing initiator to produce free radicals by thermal decomposition to cure said composition. 
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13. The composition of claim 12 wherein the heat-curing initiator is selected from 
the group consisting of a peroxide, a hydroperoxide, a perester, an azonitrile and 
combinations thereof. 

14. The composition of claim 1 1 wherein said free radical initiator includes a 
anaerobic-curing initiator to produce free radicals upon the exclusion of oxygen to cure said 
sealant 

15. The composition of claim 14 wherein said anaerobic-curing initiator is a 
peroxy initiator selected from the group consisting of hydroperoxides, peroxides, peresters 
and combinations thereof. 

16. The composition of claim 14 wherein said anaerobic-curing initiator includes 
an anaerobic accelerator selected from the group consisting of tributyl amine, benzoic 
sulfimide, formamide, copper octanoate and combinations thereof. 

1 1. The composition of claim 1 1 further including a monofunctional acrylate ester, 
said monofunctional acrylate ester being selected from the group consisting of lauryl 
methacrylate, cyclohexylmetharylate, tetrahydrofurfuryl methacrylate, hydroxyethyl acrylate, 
hydroxypropyl methacrylate, t-butylaminoethyl methacrylate, cyanoethylacrylate, 
chloroethylmethacrylate and combinations thereof 

18. The composition of claim 1 1 further including an ionic surfactant, an anionic 
surfactant and combinations thereof. 
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19. A method for washing uncured anaerobic or heat curing sealant from a surface from 
an article comprising: 

(a) impregnating said article with a curable poly(meth)acrylate ester having the 
formula: 



<CH 2 l 



O 

H 2 C=C J— O- 



wherein R 10 represents a radical selected from the group consisting of hydrogen, lower alkyl 
of from 1 to about 4 carbon atoms, hydroxyalkyl of from 1 to about 4 carbon atoms and 




— ^H 2 ^0 



O 



— C=CH 2 



k i 



R 9 is a radical selected from the group consisting of hydrogen, halogen, and lower alkyl of 
from 1 to about 4 carbon atoms; R 1 1 is a radical selected from the group consisting of 
hydrogen, hydroxyl and 

O 



— O— tf—C=CH 2 



15 m is 0 to about 12, n is equal to at least 1, k is 1 to about 4, and p is 0 or 1; 



20 



(b) adding a washing agent for emulsifying said curable poly(meth)acrylate ester 
into a wash tank containing an aqueous solution, said washing agent is selected from the 
group consisting of a glycerol composition, a (meth)acrylate glycerol composition and 
combinations thereof; wherein 

(i) said glycerol composition having the formula: 
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H2— C- 



H-6 



R 5 — i — OH 



H2 — C (-O— R s ) OH 



wherein R 5 is a substituted or unsubstituted C, to C 5 alkyl or a combination thereof; w, 
x and y are independently from about 0 to about 35 and 

(ii) said (meth)acrylate glycerol composition having the formula: 



H, — C- 



10 



R3 



H-i-t-o-R-^ 

H2— c — (-Q— Rl ) - R 2 

wherein R 1 is a substituted or unsubstituted C, to C 5 alkyl or combinations thereof; R 2 and R 3 
are independently selected from the group consisting of hydroxyl, (meth)acrylate and 
combinations thereof; q, s and t are independently from about 0 to about 35; provided that at 
least one of said R 2 is said (meth)acrylate; and 

(c) washing said curable poly(meth)acrylate ester from the surface of said article 
in said wash tank containing said aqueous solution and said washing agent. 
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20. A method of anaerobically or thermally sealing a porous article comprising: 
(a) selecting a curable glycerol composition having the formula: 

Hr-C — {—O— Ri ^ R2 
H-C — ^-O— Ri— ^ — R3 
H2 — C ^-O— Ri— ^— R2 



wherein R ! is a substituted or unsubstituted C, to C 5 alkyl or combinations thereof; R 2 and R 3 
5 are independently selected from the group consisting of hydroxyl, (meth)acrylate and 

combinations thereof; q, s and t are independently from about 0 to about 35; provided that at 
least one of said R 2 is said (meth)acrylate; and 

(b) selecting a free radical initiation to initiate curing of said curable 

10 glycerol; 

(c) impregnating pores of said article with said curable glycerol and said 

initiator, and 

1 5 (d) washing said curable glycerol from a surface of said article in a wash 

tank containing an aqueous solution. 
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